Strains were tested for iron uptake by a modification of the procedure of Szabo and Vandra (23). Briefly, Lowenstein-Jensen medium was prepared with 2.5v (wt/vol) ferric ammonium citrate. Slants of the medium were inoculated with 1 drop of a barely turbid suspension of the culture to be tested and incubated for 10 to 24 days at 28°C in a slanted position with caps loosened. Colonies appeared rusty brown if iron was taken up (+). When colonies became tan and a rusty color developed around the edge of the slant, the reaction was recorded as ±. A negative reaction (-) was recorded when the pigmentation of the colonies remained the same as that observed on Lowenstein-Jensen medium without ferric ammonium citrate.
Numerical taxonomic analysis of rapidly growing mycobacteria by the International Working Group on Mycobacterial Taxonomy has shown clearly defined clusters which have been given species names (9, 15, 17) . In some instances, a larger cluster containing several species has been referred to as a complex (16, 17) Strains were tested for iron uptake by a modification of the procedure of Szabo and Vandra (23) . Briefly, Lowenstein-Jensen medium was prepared with 2.5v (wt/vol) ferric ammonium citrate. Slants of the medium were inoculated with 1 drop of a barely turbid suspension of the culture to be tested and incubated for 10 to 24 days at 28°C in a slanted position with caps loosened. Colonies appeared rusty brown if iron was taken up (+). When colonies became tan and a rusty color developed around the edge of the slant, the reaction was recorded as ±. A negative reaction (-) was recorded when the pigmentation of the colonies remained the same as that observed on Lowenstein-Jensen medium without ferric ammonium citrate.
Utilization of sodium citrate, mannitol, or inositol as a sole source of carbon in the presence of ammoniacal nitrogen was determined by a slight modification of the procedure of Tsukamura (24, 26 Table 2 . Isolates from sternal infections received from five hospitals were identified as M. fortuitum biovar fortuitum by their failure to utiize mannitol for growth. Four sternalwound isolates were from the same hospital and are considered to be associated with a postoperative wound infection outbreak (2) . Two of the remaining isolates were also from one hospital, but the infections occurred a year apart. The 11 strains isolated from infections which occurred after mammaplasty augmentation procedures in four hospital centers (5) were also identified as M. fortuitum biovar fortuitum.
A miscellaneous group of isolates designated group F in Table 2 was identified as M. fortuitum biovar fortuitum. Ail of these isolates were implicated in disease, and their sources include sputum (cavitary lung disease), infection at the site of pacemaker insertion, skin lesions or abscesses (some chronic and some disseminating), blood (endocarditis), cerebrospinal fluid (meningitis), osteomyelitis, urine, peritoneal fluid, and a hip wound; three related cultures were associated with joint prostheses and a home whirlpool (1) .
Nine miscellaneous isolates designated group P in Table 2 were identified as M. fortuitum biovar peregrinum. These strains were isolated from sputum (cavitary lung disease), urine, and wounds of the sternum and foot.
The five isolates which are designated as group 3 in Table 2 cannot be assigned to one of the biovars of M. fortuitum, since they utilize inositol as a carbon source, although they meet other criteria for identification as M. fortuitum. One of the isolates was from a prosthetic porcine heart valve, and the remaining four isolates were from a leg wound, lung tissue, and two separate infections of the foot.
Reactions of 118 clinical isolates identified as M. chelonei are compared with those of reference strains in Table 3 . Isolates from sternal infections which developed after cardiac surgery in four hospitals were identified as M. chelonei subsp. abscessus. None of these isolates utilized sodium citrate for growth, and 19 of 21 isolates (90%) grew in the presence of 5% NaCI at 28°C. Of the isolates, 14 were from an outbreak of postoperative wound infections at one hospital (2, 14) , and 5 were from another unrelated outbreak in Central Europe (22 The porcine heart valve isolates were difficult to grow on primary culture (10, 11), but they were usually detected in thioglycolate broth after 12 to 14 days of incubation at 37°C. Upon subculture, this group of organisms grew well on Lowenstein-Jensen medium slants within 7 days at 28°C but required 2 to 4 weeks for growtsa at 35°C. Because of slow growth at the higher temperature, these organisms can be misidentified as unclassified, slowly growing mycobacteria. Some of the other strains of M. chelonei which are included in this study were also found to have the same temperature requirement as the porcine heart valve isolates, and most were identified as M. chelonei subsp. chelonei. However, not all organisms identified as subsp. chelonei have this characteristic.
Cultures from peritoneal dialysis patients and dialysis machines at a kidney center and an associated hospital were identified as members of the M. fortuitum complex since they were acid fast (10 to 25% of the organisms in a smear retained the basic fuchsin), gave a 3-day arylsulfatase reaction, and grew on MacConkey agar without crystal violet at 28°C ( personal communication) . Differences in strain susceptibility to other antimicrobial agents, amikacin in particular, indicated that perhaps susceptibility to certain drugs could be associated with species or subspecies of this complex. Tests reported here were selected from a larger set because they are reproducible, the type strains and wild strains can be identified, and further differentiation to the subspecies or biovar level can be made. Preliminary findings of the Antimicrobics Investigation Section of the Bacteriology Division, Centers for Disease Control, confirmed the original findings (21) , and indeed, by the scheme reported here, amikacin susceptibility levels were related to species and subspecies of the M. fortuitum complex. The strains examined by Swenson et al. (21) are from the group of organisms used in this study.
Swenson et al. (21) found that strains of M. fortuitum biovar fortuitum generally had amikacin minimal inhibitory concentrations (MICs) of 1 gg/ml or less, and the MIC range for M. chelonei was from 4 to 64 ,ug/ml. M. chelonei subsp. chelonei isolates generally had a higher amikacin MIC than did M. chelonei subsp. abscessus isolates. The M. chelonei-like organisms were, in general, more susceptible to the drugs tested than those identified as M. fortuitum or M. chelonei. The M. chelonei-like strains had amikacin and kanamycin MICs of 4 ,g/ml or less and were usually susceptible to ampicillin in an MIC range of 0.5 to 8 ,g/ml (J. Swenson, personal communication). Some M. cheloneilike strains (75%) demonstrated susceptibilities to clinically attainable levels of cefoxitan, cefuroxine, sisomicin, doxycycline, minocycline, tetracycline, erythromycin, and sulfamethoxazoletrimethoprim. Most M. fortuitum strains tested had an MIC below achievable tissue levels for sulfamethoxazole-trimethoprim and sulfamethoxazole, and some strains showed susceptibility to minocycline and doxycycline. However, tobramycin and erythromycin were the only other drugs to show MICs of achievable levels for some of the M. chelonei strains.
A report of 38 cases of infection due to the M. (20) , and Grange and Stanford (7) . In addition, some strains assigned to this third group are more resistant to amikacin than are the recognized biovars (J. Swenson 
